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3. Abstract of Objectives and aAccomplishments

(a) Kinetics of chemiluminescent reactions involving excited B states of
halogens and interhalogens.

The kinetics of the chemiluminescent atom-recombination reactions
ClL+Br +M~+BrCl (B) +M4, Cl +Cl +M-+Cl; (B) + M and
Br + Br + M + Brp + M have been determined. Branching ratios for
forming the excited states were determined; all lie in the range
0.0l to 0.1.

Ldealn

The kinetics of the chemiluminescent reaction of Brz with OCl0O
have been studied. The overall reaction was characterized as a
branched-chain process. The branching ratio for forming excited
BrCl (B) is > 0.05.

New spectroscopic data on the B and X states of BrCl are reported.

(b) Measurement of halogen atom concentrations

Methods based on atomic resonance absorption and fluorescence
have been developed for measuring Br and C12P3/2 and 2P1/2 atom con-
trations over a wide range of densities, and in mixtures of different
halogen atoms. The variation of oscillator strength within the
(n + 1)s- np5 resonance multiplets has been exploited in wavelength-
resolved atomic resonance studies.

{(c) Studies of halogens and interhalogens by laser-induced fluorescence (LIF)

A state-of-the-art narrow-band, pulsed dve laser has been used to
study the quantum-resolved dynamics of cxcited B3n(o*) states of Cl,,
Bry, BrCl, BrF, IF, ICl and IBr and the A3N(l,) state of Br,. The first
observation of quantum-resolved LIF is described for all of these
molecules other than Br; (B). The first direct determinations of
radiative lifetimes by LIF is described for the B states of Clj, BrF,
Br;, IF and for the A state of Brp. Detailed studies of predissociation
dynamics are reported. Measurements of rate constants for electronic
quenching, collisional predissociation and ro-vibrational transfer are
reported. In most cases, quenching of the B states is slow, but
vibrational transfer is fast, thus favouring the B-X transitions as
3 electronic-transition laser candidates.
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Abstract of Gbjectives and Accomplishments

(a)

(b)

(c)

Kinetics of chemiluminescent reactions involving excited B states of
halogens and interhalogens.

The kinetics of the chemiluminescent atom-recombination reactions
Cl +Br + M+ BrCl (B) +M,Cl +Cl +M+Cly (B) + M and
Br + Br + M + Bry + M have been determined. Branching ratios for
forming the excited states were determined; all lie in the range
0.0l to O.1.

The kinetics of the chemilumincscent reaction of Brz with OClO
have been studied. The overall reaction was characterized as a
branched-chain process. The branching ratio for forming excited
BrCl (B) is > 0.05.

New spectroscopic data on the B and X states of BrCl are reported.

Measurement of halogen atom concentrations

Methods based on atomic resonance absorption and fluorescence
have been developed for measuring Br and C12P3/2 and 2P1/2 atom con-
trations over a wide range of densities, and in mixtures of different
halogen atoms. The variation of oscillator strength within the
(n + 1)s- np5 resonance multiplets has been exploited in wavelength-
resolved atomic resonance studies.

Studies of halogens and interhalogens by laser-induced fluorescence (LIF)

A state-of-the-art narrow-band, pulsed dye laser has been used to
study the quantum-resolved dynamics of c<xcited B3n(o%) states of Cl,,
Bry, BrCl, BrF, IF, ICl and IBr and the A3N(l,) state of Brp. The first
observation of quantum-resolved LIF is described for all of these
molecules other than Bry (B). The first direct determinations of
radiative lifetimes by LIF is described for the B states of Cly, BrF,
Bry, IF and for the A state of Brp. Detailed studies of predissociation
dynamics are reported. Measurements of rate constants for electronic
quenching, collisional predissociation and ro-vibrational transfer are
reported. In most cases, quenching of the B states is slow, but
vibrational transfer is fast, thus favouring the B-X transitions as
electronic~-transition laser candidates.
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